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Abstract 



A semiconductor chip is attached to a lead frame with a filmy organic die-bonding material having a 
water absorption of 1.5% by volume or less; having a saturation moisture absorption of 1.0% by volume 
or less, having a residua! volatile component in an amount not more than 3.0% by weight, having a 
modulus of elasticity of 10 MPa or less at a temperature of 250 DEG C. The semiconductor device thus 
obtained can be free fro m occ urrence of reflow cracks during reflow soldering for the packaging of 



semiconductor devices. 
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OtlratlSH^-C 1 6 8NrFflfci^Lfc?^, [RD7D- 

tPT2 4ot, i o^affft-r^o 

[0 0 4 5 ] ^(Dm. V ^.^T^m^X' 

t'BSLt, y ^^5£xi^ (o/ 0 ) 

[0 0 4 6 ] (^D-^y^jgjft/^gft) x 
100 = !/7o-^75/^«x* (%) 

[0 0 4 7 ] 

[* 1 ] 



( 7 ) 
K1 



II 









U £. *F» (X) 


n o . 


A' n-r 


(w|S) 


(1) 


I 


y nay h 


8 0 


2 . 0 


1 0 0 


2 


y 'J < c y b 


8 0 


1 . 9 


1 0 0 


*j 
o 




8 0 


1 . 8 


1 0 0 




i* u y ; i* n 
* i i « r i/ 




1 - 5 


0 


5 


f H : h' E 


6 0 


1 . 2 


0 


6 


*" H : V £ 


0 


1 . 0 


0 


7 




6 0 


0 . 9 


0 


8 


** 1 i iy f 


0 


0 . 6 


0 


9 


*' «h • y f 


4 0 


0 . 7 


0 


1 0 


*• m i y f 


S 0 


0 . 4 


0 




« v -n 


I . 7 


10 0 



0X50 mm(0^^£07 >f /UA^ty^,!; L, if> 
7VuS:K^e«tt*T'. I2 0t, 3 B$P«1 x 

M2 tTZ> 0 



I 0 0 4 9 f "[ (M 2 -Mi") / (Ml/"d)" ] x i 0 

o =*&7km (vol %> 



30 



[0 0 5 0] <^fe^2 >*2«c*-r*y-r u'loo 

[0 0 5 1 J :0|I7-^5;^ t iJ77^^ (OP 

*2(c^-#-*r^ tefoKS^sco^-f /u^tt^«^jjf> 

[0 0 5 2 ] y-K7U-AO^J:|: i i2W7^P 

7^^tttft^ tttffc y — k 



40 



O c C,GE^t2. 5 g f /mm', B#Pal5»T, No. 
7 - I OTJi, M2 3 0t, /E*3 0. 6gf/m 

Sd°q^CEL-9 0 0 0) T'^-^KL, 4Mgf£^II$r 
KitL^: (QFP/<y^r-^MX20Xl. 4mm % 
^ y7't^f *'8 X l 0 mm, 4 27P<f y — K 7 I' — 
A) o 

[0 0 5 3 ] ttlL{fe^)^«»:^Ear8 5^, 85%RH 
OtIffltIffi««fi-C 1 6 8WMLfcli IRJJ7D- 
^t'2 4 0t, 1 O&AQR-t 5 e 

[0 0 5 4 ] tod, *W(«Sfl|«r*yi^^u«K-c 

T««LT, »:^:J:H7D-^7'y^^ (%) 

[0 0 5 5] (y7D-^7yj?o*4ft/RaB:) x 
100 = ^d-^7 (%) 

[0 0 5 6 ] 
[^2 ] 



15 



( 8 ) 

S2 



1*iV5S -5117 \) 7 2 ?t 
II) 







2& fn i& & $5 


'J?0 • ? ) 7* 


0 0 . 




i. * a 

ah ca M 


U) 


*fl£ * (X) 


1 


** 'J f i V A 


8 0 


1 . 7 


1 0 0 


2 


** 1 { i V 0 


8 0 


J . 5 


1 0 0 


.1 


** C 


8 0 


1 . 4 


1 0 0 


4 


** If -K D 


8 0 


1 . 0 


0 


. 


*' 'If 5K D 


6 0 


n o 


0 


6 


** nay o 


A 0 


0 . € 


o 


7 


n i • y f 


0 


0 . 5 


0 


8 


r m *y f 


6 0 


0 . 4 


0 


9 


*• m « r f 


5 2 


0 . 3 


0 


1 0 


*'1fU-F 


4 0 


0 . 2 


0 


it 15 *J 




1 . 2 


1 0 0 



[0057] ffiftfta^flije^ii, o^oiaTr^T" 

5. IS 1 O 0 mmORJB7 ^AUtft^ yf -f 

2 0*C. 3 0»MR«3i*\ ^S^-^-CflrtftUL KA 
lft?r^ij^LMUt^ 0 fy^/Ufcest:, 8 5%R 

[0 0 5 8] [ (M 2 -M 1 ) / (M 1 / d ) ] X 1 0 
0 =iafQK7&^ (vol %) 

[0 0 5 9] <^Jte^3 ; KF 100 g&t>'^ 

1 0 glc, Lt^^7t h7; K 

I40g, d — ^-y-y ^ 1 4 0 g$r^DiTigA¥$-fr 
--Id, mtt 7 4 g ^^J0x.T, g< f£#U 

[0 0 6 0 ] lOil^^^^^rt y T7^/UjU (OP 

M^IS^&*&tig<0'f'T'8 Ot*»t, 1 2 OlCOffiflElwAOJft 
LT. ®aSr«58K«$i*-, * 3 KflmjtTSWS^O*' 
-YsK^^-f >-^^^/UASrft!igLfc. t/cL, I2 0t 
ct •? o P P7^/UA1T8 0 



30 



40 



[0 0 6 1] !I-K7 1/-AC0^7'±IC I g3f)7-f/U 

7U-A^ j£S2 3 0t t E^}0. 6gf/mm\ 

CEL-9000) T'^-/wKU *W»S£llS:JJigL 
/c (QFPa.^-;hx20X1. 4 mm, ^ y 7' 
X8 X 1 0 mm, 4 27D/f !l- K7 1/-A) 0 
[0 0 6 2 ] ftlh^(0^«»|$S§r 8 5t % 8 5%RH 
OtiatlSSfTl 6 8^PB*!l3SLfcft, I RD7P- 

T'BSLt, ft^ia^ U7D-^7i/^^±? (%) 

[0 0 6 4 ] (y 7D-^ 7 V ? CD5£±&/H&m X 
100 = ^70-^7 (%) 

Wfl6J£*«r*3ic^-f. fcfc, IS^— * Mi, BSfbS 

[0 0 6 5 ] 
[S3 ] 



17 



( 9 ) 



«3 



1-VJT-sR:j i i 7 o 7 2 
18 



1 

2 
3 
4 

s 

6 
7 
8 
9 

1 0 
I 1 



«t a & 



s o 

i o o 

t o o 

i o o 

i o o 

l 2 0 

I 2 0 

I 4 0 

1 6 0 

1 4 0 

1 6 0 



jk w m 

( 9t ) 



3 0 
2 
4 

1 0 

3 0 

1 0 

7 S 

1 0 

I 0 

6 0 
3 0 



n m h ft 

(» l x J 



6 

4 

4 

3 

3 

3 

2 

2 

1 

1 
0 



5 

9 

2 

8 

S 

0 

2 

0 

5 

2 
7 



I 5 



7 (1 i 4' 



u u 



a a- » fi) 



1 0 0 
1 0 0 
1 0 0 
8 0 
6 0 
0 
0 
0 
0 
0 

0 



1 0 0 



foo6 6] ftfrM&'Amizjjfen. ofwan* 

6o 5 0 X 5 0 mmfO^^(7)7^UA^^^> 

1 <t U I^^^VU^J^^if it|f jaflf«f J T2 0 0^2 5^ 
/JOSH** f?flTM2 t U 

[ (M2 - Ml) /M I] X 1 0 0 =^r?*f%^ (w t 
%) 

[0 0 6 7 ] <XISW4>st?'J-f 5 KD1 00 g&C/ai 
l 0 g«c. Lty>f/U7t hT * K 

140 g k >^ D^^-^y > 1 4 0 g SrADiTBJR^-ti: 

[0 0 6 8 ] -<D&JL<?~*Z*r r y 77^PA (OP 

LT. Stt « 5 K(*«ip<D 

[0 0 6 9 ] /:/:U i2 0tJ:t)|t«iWM^ 

Ull, O P P 7^/Ui,J:t'8 0°C 3 0 
7^/u^^t«^V^>r^ >^«"SrO P p;m/UjUt!» 

[0 0 7 0 ] — r, K*«¥tu. 

x f* g is «■ I c « ^ l fc e re -c * v * > 7-* -f x ^ « * & a y 



30 



40 



[0 0 7 1 ] y-K7U-Atr)^yj:|: % ^ 4 cry 7 4 ,\, 
^ik&t&f'C *'>rw >^*ff£: 1 6 OlC-e/)D*fcfi*tttf, 

7 U- A-., 0 OTC, JE^ 1 2. 5 g f /m 

^UCEL-90 0 0) T'^/UKL, 
KilUfc (QFP/^^-v/i 4X20X 1. 4mm, 
y y'-fysi X8xi0mm t 4 27P>f "J - K7 U — 

[0 0 7 2 ] £tJtao*«ttSKfr8 8 5%RH 

«>tIffitI»8*T 1 6 8P#fiB#lgLfc8L I RU7D- 
^Z4 0TC, 1 0fM«JHrt-5. 

[0 0 7 3 ] -t^a, *W*SfiH«r*y3:^^HaJliT 

T'BSLt, »;Ai:J:H7D-^7^^^^f (%) 

[ 0 0 7 4 ] (y 7P-^ =7 V ? <OR±&/$m$L) X 
100 = y7D-^ j, (%) 

[ 0 0 7 5 ] 
ISA J 



1!) 



( 10 ) 



S4 



imsrs:* i i 7 u 7 

20. 



no. 




S * I.V ffl 


*' f r « 






(t > 




H- W IS (t) 


(30 


1 


e o 


3 0 


3 0 


1 0 0 


l 


1 0 0 


2 


2 2 


1 0 0 


3 


i n n 
l u u 


1 A 
1 U 


1 7 


8 0 


4 


1 2 0 


1 0 


1 0 


0 


5 


1 2 0 


7 5 


7 


0 


6 


1 4 0 


L 0 


5 


0 


7 


1 6 0 


3 0 


0 


0 


tt is to 


fflV 




4 0 


1 0 0 



[0 0 7 6 ] #4 K»«^*j$^te(i, ogr<o«9T-fc 
(O^m-^ (%) t Lfc. 

[0 0 7 7 ] <n%£&i5 >«s«c^-r^y >f £ K I 0 0 
g&cifi^c/ttffiiogi:, *MBtt2 8 o g«r/io^ 

[0 0 7 8 ] lOil^-T.Sr^f y77-//l^A (OP 
P7^/UA ;ZttjS(*^!J7'neL/y) JbiC&XU Jft 

[0 0 7 9] l^-ce-yuwtu, ¥WftX-7-«;Xt«» 

[0 0 8 0 ] y-h^U-AW^^H:, ^5C07-</U 



^U— No. l->-5i:o^T(i, IW3 0 01C, 
iX^I 12. 5 g f/mm\ flfHStPT-, No. 6 - t 
OiwOl^TIl, l££t;2 3 0°C, fEfiO. 6gf/m 

^^'SriTV\ tfittt <B&fL/*X£fl:3S;£t±M % 
S°o^CEL-900 0) T^-zH'L, 4^-£f£^IS£ 
B!i£Lfc (QF p/N-y-y — v"l 4 X 2 0 X l . 4mm t 
f •y7'f^X8xl0mm ( 4 2 7p-{ !) - K7U- 

^) o 

[0 O 8 1 ] ttltao*a*(*»BSr 8 8 5%RH 

OtIffitIftB*"C 1 6 8WM*&aLfcfJL I RD7D- 
^T2 4 0t, 1 O»*0|Rt5. 

[0 0 8 2] Sr^ !/ x-XTsi-m'iT 

T«8UT, y 7 d — ? 7 :/**£sp (%) 

(!)7D-^^^tft/R8ft) X100 = 'J7 
D— ^ 7 (%) 

[0 0 8 3] 



21 



( II ) 
K5 



Wn=5V 3 117 0 7 2 Fj- 
22 



no. 






0 7 u * 0 } 7 J 




Ml) 


5 x 5 D • f 7 7' ) 


1 


** 'j< -r b 


3 0 


0 . 2 


l 0 0 


2 




3 0 


0 . 3 


1 0 0 


3 


*' »h • r a 


8 0 


0 . 4 


8 0 


4 


r*n-y d 


8 0 


0 . 5 


0 


5 


*• 'Ha* f 


8 0 


0 . 7 


0 


6 


*" F 


0 


P . 8 


0 


7 


»Jf «K F 


3 0 


I . 0 


0 


8 


** nay p 


2 0 


1 . 5 


0 


9 


*' 'HiK F 


4 0 


> 2 . 0 


0 


1 0 




S 2 


> 2 . 0 


0 



[0 0 8 4 J t'"-/UttJEEliO^COJ;9lcLTfliJE 

AyT'fg^ L/cl,CO^r, 2 4 OtOJ&^JLiC, 2 0f>r«1(* 

T\ S*S*i£(£0. 5 mrn/^T't'— /Pj*«£JRf3£ Lfc. 
El2(C^tNT. 2 1*1****.^ 2 2li:7^/^A:tK*r 
[0 0 8 5 ] <5llfS0i|6 >^y^r * KE100 g&t>'^ 
1 0 g(C x *«»j«2 8 0 g t*o*.r*8«d 

[0 0 8 6 ] ^(D^X^^^^^r-t U77^'^ (OP 



30 



40 



[0 0 8 7] K7 A(0^7'Jt!C % |?60X^ 

^c!J-K7U-A^ rg.^3 0 0t, 2. 5gf 

BL Bd°o^CEL-9 0 0 0) t^-zuKt, 
ESrKxtLfc (QFP^'^y— >"l 4 X20X l. 4m 
m, f yWX8X10mm, 4 2 T p H V — K 7 U 

[0 0 8 8Uih^««:gB^8 5t, 8 5%RH 

*FV2 4 0°C X 1 0»»DSRi"5. 

THR LT\ J: *7 y 7 n — ^ 7 y (%) 

(y7D-^7y^o»i4ft/|t«B:) xi 00 = ^7 

^ 7 :V (%) 

[0 0 9 0] 
[*6] 



2:\ 



2\ 



^6 





1 i % L 


") i % U 




f , 7' 




■J 7 a - $ 7 ? 9 


n o . 


<T> 1 < X 


<0 IE) ft 


<D H f X 


<D Bff Ifl 

v > Mil TK 


ii tb u 


R ^ S 






•.•>' 


b b x n n 


DO 3 




(X) 


1 


I Ml 3 


1 4 3 


8*10 


8 0 


n 

■*y 'J 


1 fl fl 


2 


1 Ail) 


1 £ U 


8 x J 0 


8 0 


$> 0 


t 0 0 


o 


MM 


9 9 


S 1 1 0 


S 0 


£ 0 


1 00 


A 


9 it 1 0 


9 0 


3*10 


S 0 


*> n 


7 0 


5 


8 x | | 




IS x i 0 


SO 


h o 


60 


6 


8X10 


a o 


flxlO 


8 0 


a L 


0 


7 


8X8 


72 


8X10 


80 


a u 


0 


8 


7X10 


70 


8X10 


SO 


ft u 


0 


9 


8x9 


7 2 


8X10 


80 


n. l 


0 


1 0 


6X8 


4 8 


8X10 


80 


ft u 


0 


1 I 


5*7 


35 


8X10 


60 


ft u 


0 


1 2 


4X6 


2 4 


8X|0 


80 


ft u 


0 


1 3 


3/5 


1 S 


8x10 


80 


ft u 


0 


I 4 


2X4 


S 


RX 1 0 


R 0 


ft u 


0 



[0 0 9 1 ] < 36 JEM 7 >7tiV 4 x KF 1 0 0 g&O'^ 
[0 0 9 2 ] r<75ttX(7n*fc* + y 77^^ ( 0 P 

S7 



[0 0 9 3] y — K7 1/- ^CO^^±{C, t7O250 
6 O^T*/lO*Afl£^M, 

[0 0 9 4] 
[*7] 





7 ;p 


A ffl 


y 4 >v k 


** It' 




e - » a & 


no. 
















*' « f s r 




tt * 


e. & 


BE ^ 


Ug f/ 






<»M) 


(MPa) 


(C) 


(« f /in 1 ) 


S x 5 B n J ? 7' ) 


1 


*"H5K F 


6 0 


1 0 


230 


2 . 0 


> 2 . 0 


2 


*' 1<iV F 


4 0 


2 


2 3 0 


2 . 0 


> 2 . 0 


3 


v 9 U K r 


0 


1 


Z 3 0 


2 . 0 


0 . 8 



[0 0 9 5 ] -7 4 /U^Wftip (M P a ) fflgft : (ft) 
ffi 5 °C/m i n , 1 0 H z t, filtftfi 



[0 0 9 6] 

50 i-fleiL6T-Wfl:^«&LK^OWigte^r*fft-f 6 t,cOT-.b 



( 1 

25 

rcaiiu to n?i & mm) i 
^ r s sr ift r 6 e asia t *> 6 . 



[0 l ] 




:J > 1-VlT-9R:i 117 9 7 2 

«B, 7 ••■««. 8-*W»*-f. 9-»lhttlM, 2 1- 

[32] 



E2 

24 




•7 vj > I ^ - >'</>*£ £ 



KWftBltmE/aW^ -46-24 
(72) ROT* OjiIi? 

R4*»«Rffi5rt2565- 17 
(72) SW* «tOl ^ 

«3E»«raE7|T»F*5-5 -8 -303 
(72)«W* g£ 

«**il|ftWJRf|TP«E±^a»T2456 
(56)#%3Cfflfc »M -3438 (J P, A) 

»M ? 5 -190022 ( J P , A) 
WIM ?5 -218107 (J P, A) 
(58)»H£Lfc»fKInt.Cl. ? , DB*) 
H01L 21/52 
MOIL 21/58 



